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SYSTEM FOR CONVEYING OBJECTS

[0001] The invention relates to a system for conveying
objects.

[0002] The invention applies notably to the packaging of
articles such as bottles or cans, generally cylindrical in
shape.

[0003] Tt is known that the articles are first of all routed
individually on a supply track up to a grouping station where
the batches of articles are formed and then spaced apart in
order to be transferred to a discharge track, along which they
are wrapped or packed.

[0004] In order to form a space between two successive
batches of articles, it is known that the batches of articles can
be accelerated between the supply track and the discharge
track.

[0005] In this regard, it is possible to cite notably the
document GB-974 995.

[0006] The space then formed between the same faces of
two consecutive batches is referred as the “pitch” or the
“machine pitch”.

[0007] Distributors are at the present time seeking to
reduce their stocks whilst offering ever more diversified
ranges of packaged products.

[0008] In addition, distributors require to be able to vary
their offer within the same product range, by offering to
consumers, for the same article, such as a bottle or a can
filled with a beverage, varied packagings such as packs of
two, three, four, six or eight articles or more.

[0009] Inorder to meet these requirements, manufacturers
must be in a position to continually renew their machine
ranges, so as to adapt them not only to the shapes of new
products, and to their sizes and weights, but also to the size
and shape of their packaging, usually cardboard blanks or
equivalent.

[0010] At the present time manufacturers are offering
distributors packaging solutions or machines which have
many drawbacks.

[0011] Certain manufacturers are offering distributors one
machine for each type of finished product, which is cum-
bersome and expensive.

[0012] Other manufacturers, for their part, are offering a
machine for each range of products, which requires setting
the machine according to the type of packaging required:
batches of two, four, six, eight or more.

[0013] This is because, for a constant machine throughput
(and therefore a constant input speed), it is necessary to
adapt the output speed and/or the machine pitch.

[0014] The majority of machines do not have a pitch
adjusting system. It is therefore necessary to increase the
output speed, the pitch being fixed whatever the number of
articles per batch, such as for example in the document DE
3129 723.

[0015] Thus changing for example from a grouping by
batches of twelve articles to a grouping by batches of four
makes it necessary to triple the output speed of the machine,
which is incompatible with the physical limits of the instal-
lations, and in particular the packaging devices.
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[0016] Some machines have manual pitch adjusting sys-
tems, which requires as many manual actions as there are
changes of product within the same range.

[0017] At the present time, the frequencies of these
changes may attain two to three per day, a frequency which
is difficult to attain by means of manual adjustments.

[0018] The invention aims at resolving notably the afore-
mentioned drawbacks of the prior art, by proposing a
conveying system which allows the automatic adjustment
both of the machine pitch and of the production rate.

[0019] To this end, the object of the invention is a system
for conveying objects, which comprises at least one endless
transporter able to route the objects along a so-called trans-
portation surface, the transporter comprising a plurality of
pushers regularly spaced apart, fixed to a movable support
for the pushers, continuously travelling, in a single direction
and periodically along a closed-loop path which extends
substantially in a so-called conveying plane, perpendicular
to the said transportation surface, the path being locally
contiguous with the transportation surface, each pusher
being mounted so as to be able to move between a so-called
inactive position in which the pusher is located at a distance
from the transportation surface and does not project there-
from, and a so-called active position in which it projects at
least partially from the transportation surface in order to
come into engagement with an object and push this object
along the said surface, so that it is possible to vary the
number of pushers simultaneously in the active position.

[0020] According to one embodiment, the said conveying
system comprises:

[0021]

[0022] a movable member for actuating the pushers
in order to cause them to pass from their inactive
position to their active position at the transportation
surface;

[0023]
[0024]

[0025] The control device is arranged to apply notably to
the means of driving the support means and/or to the means
of driving the actuating member, a speed profile chosen from
amongst a preprogrammed set of speed profiles.

a means of driving the support means;

a means of driving the said actuating member;

a device for controlling the drive means.

[0026] For example, the control device is arranged to
apply to the means of driving the actuating member a speed
profile such that the operation of the actuating member is
periodic, the period of the actuating member being defined
as the interval of time separating two successive passages of
the actuating member through the same position.

[0027] The period of the transporter being defined as the
interval of time separating the passage of two pushers
through the same point on the path, the control device is for
example arranged so that the period of the actuating member
is a multiple of the period of the transporter.

[0028] According to one embodiment, the said movable
support is an endless chain meshing with two pinions, at
least one of which is slaved to the control device.

[0029] Whilst each pusher is, for example, in the form of
a rigid piece which comprises a first branch able to come
into engagement with the drive member, and a second
branch substantially perpendicular to the first, able to project
at least partly from the transportation surface in order to be
able to come into engagement with an object.
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[0030] According to one embodiment, the second branch
has a surface substantially perpendicular to the said convey-
ing plane and which, when the pusher is in its active
position, extends substantially perpendicularly to the trans-
portation surface in order to come into contact with the
object.

[0031] In addition, each pusher comprises for example a
shaft substantially perpendicular to the conveying plane,
forming a means of fixing the pusher to the support means,
and about which the pusher is able to pivot, in order to pass
from its inactive position to its active position, or vice-versa.

[0032] According to one embodiment, the transporter
comprises a guide rail which extends substantially in the
conveying plane, substantially along the path defined by the
support.

[0033] The guide rail can comprise, substantially along the
transportation surface, a first so-called top track for guiding
the pushers, contiguous with the transportation surface, and
a second so-called bottom track for guiding the pushers,
parallel to the first.

[0034] Each pusher for its part can comprise, alone or in
combination:

[0035] at least one first toe, projecting from the first
branch substantially perpendicularly to the convey-
ing plane, able to cooperate with the bottom track
when the pusher is in the inactive position, and with
the top track when the pusher is in the active posi-
tion;

[0036] at least one second toe, projecting from the
first branch perpendicularly to the conveying plane,
able to cooperate with the top track when the pusher
is in the inactive position.

[0037] According to one embodiment, the transporter has
a so-called switching zone where the guide rail is inter-
rupted, and in which the pushers are able to pivot about their
shaft in order to pass from their inactive position to their
active position.

[0038] The actuating member, for its part, can comprise a
cam extending substantially in the conveying plane close to
the said switching zone, and driven in rotation in this plane
about a shaft substantially perpendicular to this by the said
drive means, passing through a first angular position in
which the said cam engages at least one of the pushers in
order to cause it to pivot about its shaft from its inactive
position to its active position when passing through the
switching zone, and a second angular position in which the
said cam releases the pusher.

[0039] For example, the cam is arranged to come momen-
tarily into engagement with the second branch of the pusher
in order to cause the latter to pivot whilst switching its first
toe from the bottom track to the top track.

[0040] According to a first arrangement, the control device
is arranged to apply, to the said drive means, a continuous
periodic speed profile which is variable according to the
angular position of the cam, this speed being:

[0041] of constant sign, so that the cam rotates in a
single direction in the same direction as the movable
support means,

[0042] substantially constant and equal to a first value
between the first and second angular positions of the
cam;
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[0043] the cam rotates at a non-constant speed,
increasing and then decreasing between the second
and first angular positions of the cam.

[0044] According to a second arrangement, the control
device is arranged to apply to the said drive means a
continuous periodic speed profile which is variable accord-
ing to the angular position of the cam, this speed being:

[0045] of constant sign, so that the cam rotates in a
single direction in the same direction as the movable
support means;

[0046] substantially constant and equal to a first value
between the first and second angular positions of the
cam;

[0047] the cam rotates at a non-constant speed,

increasing and then decreasing between the second
and the first angular positions of the cam.

[0048] For example, this speed profile is chosen from
amongst a preprogrammed set of speed profiles such that the
actuation means selectively engage a certain number of
successive pushers belonging to a predetermined subset of
the set of pushers.

[0049] According to one embodiment, the means of driv-
ing the support means and/or the means of driving the
actuating member comprise at least one motor whose rota-
tion speed is continuously adjustable, such as an electric
motor, of the brushless DC type.

[0050] Other objects and advantages of the invention will
emerge during the following description of embodiments, a
description given with reference to the accompanying draw-
ings, in which:

[0051] FIG. 1is a perspective view of a conveying system
comprising two parallel endless transporters for the routing
of flat objects such as cardboard blanks or equivalent; these
transporters each comprise a plurality of articulated pushers
able to be engaged by an adjustable rotary actuating mem-
ber;

[0052] FIG. 2 is a detail view of FIG. 1, which illustrates
the pivoting of a pusher in engagement with the actuating
member;

[0053] FIGS. 3 to 6 are longitudinal elevation views of the
conveying system of FIGS. 1 and 2, which illustrate four
successive steps of the pivoting of a pusher from a so-called
inactive position to an active position, according to a first
adjustment of the actuating member, so that the latter
actuates one pusher out of two;

[0054] FIGS. 7 to 10 are views similar to the views of
FIGS. 3 to 6, which illustrate four successive steps of the
pivoting of a pusher from a so-called inactive position to an
active position, according to a second adjustment of the
actuating member, so that the latter actuates one pusher out
of three;

[0055] FIG. 11 is a diagram illustrating the change in the
rotation speed of the actuating member of the conveying
system of FIGS. 1 to 10, as a function of its angular position,
according to a first adjustment in which the actuating
member comes into engagement with one pusher out of two
(solid lines), according to a second adjustment in which it
comes into engagement with one pusher out of three (dot and
dash lines), and according to a third adjustment in which it
comes into engagement with one pusher out of four (broken
lines).
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[0056] In order to be packaged, articles undergo a certain
number of operations which, for more convenience, are
assumed to take place in the same substantially horizontal
working plane M, along a conveying path, not shown,
substantially in a longitudinal direction L, depicted in FIGS.
1 to 10.

[0057] FIGS. 1 to 10 also show a transverse direction T,
substantially perpendicular to the longitudinal direction L
whilst being contained in the working plane M.

[0058] An elevation direction E is also shown. This direc-
tion is substantially vertical, perpendicular to the plane M,
so that the longitudinal L, transverse T and elevation E
directions form an orthogonal reference frame with respect
to which the present description is given.

[0059] The terms “upstream” and “downstream” are
defined with respect to the longitudinal direction; the term
“lateral” is defined with respect to the transverse direction,
whilst the terms “top” and “bottom™ are defined with respect
to the elevation direction.

[0060]
includes:

[0061] a transporter 2 extending substantially longi-
tudinally, which routes, one by one, cardboard
blanks 3 or equivalent from upstream to down-
stream;

[0062] a means 4 of driving the said transporter 2,
slaved to a control device 5.

FIG. 1 shows a conveying system 1 which

[0063] The blanks 3 comprise for example a central panel
on which the articles to be packaged are intended to be
disposed, and around which lateral panels and flaps for
holding the articles are hinged.

[0064] The blanks 3 are disposed flat on the transporter 2,
whilst being extended transversely in the plane M (FIG. 1).

[0065] According to the embodiment illustrated in FIGS.
1 to 11, the transporter 2 comprises pushers 6, each being
able to come into engagement with a blank 3 in order to rout
it from upstream to downstream.

[0066] The control device 5 has for example a computer
memory 11 in which there are stored sets of speed profiles
intended to be applied selectively to the drive means 4 and
to each of any other drive means.

[0067] According to the functioning provided for each of
these drive means, speed profiles which are constant or
variable as a function of time are introduced into the control
device 5, by programming in the memory 11.

[0068] The control device 5 is thus arranged to apply, to
the drive means 4 notably, a speed profile chosen from
amongst a preprogrammed set of speed profiles, introduced
into the memory 11.

[0069] The drive means 4 is chosen so that constant speed
profiles can be applied to it, the speed profile being modified
when there is for example a change of rate.

[0070] To this end, it comprises for example a motor 8
whose rotation speed is variable and adjustable continu-
ously. This motor is for example a brushes , DC, electric
motor, referred to as a brushless motor.

[0071] The conveying system 1 is now described, accord-
ing to a particular embodiment.
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[0072] This conveying system 1 routes the blanks 3 flat,
along a transportation surface S extending in a plane M, to
a conveyor disposing them opposite the batches of articles to
be packaged.

[0073] It is adjustable, so as to be able to transport blanks
3 of different sizes, according to the number of articles per
batch and the pitch P.

[0074] To this end, the transporter 2 comprises a plurality
of pushers 6 regularly spaced apart, fixed to a movable
support 7 which defines a closed-loop path, locally contigu-
ous with the transportation surface S.

[0075] The pushers circulate continuously, in a single
direction and periodically along this path, which extends
substantially in a plane P of longitudinal elevation, referred
to as the conveying plane.

[0076] The support 7 is moved by the drive means 4,
which is slaved to the control means 5 and whose speed can
vary continuously.

[0077] To this end, the drive means 5 can comprise a
motor 8 with an adjustable and/or variable rotation speed,
for example a brushless motor.

[0078] Each pusher 6 is mounted so as to be able to move
between a so-called inactive position in which the pusher 6
is located at a distance from the transportation surface S and
does not project therefrom, and a so-called active position in
which it projects at least partially from the transportation
surface S.

[0079] In its active position, the pusher 6 comes into
engagement with a blank 3 and pushes it along the trans-
portation surface S.

[0080] Each pusher 6 can be actuated by a rotary movable
member called a selector 9, coming into engagement with
the pusher 6 in order to cause it to pass from its inactive
position to its active position.

[0081] This selector 9 is set in movement by a drive means
10 whose speed is variable, and which for this purpose
comprises a brushless motor, or any other type of motor
whose rotation speed is adjustable and/or variable continu-
ously.

[0082] The drive means 10 is slaved to the control device
5, whose memory 11 contains a preprogrammed set of
non-constant speed profiles, applicable to the drive means
10.

[0083] According to an embodiment illustrated in the
figures, the support 7 is an endless chain meshing with two

pinions 12, at least one of which is associated with the motor
8.

[0084] In variants which are not shown, the support 7 is a
notched belt, or a tractor cable, or any other equivalent
means.

[0085] Whilst each pusher 6 is a rigid piece in the shape
of a V which comprises a first branch 13 able to come into
engagement with the selector, and a second branch 14
substantially perpendicular to the first (FIG. 3).

[0086] When the pusher is in the inactive position, this
second branch 14 projects at least partially from the trans-
portation surface S in order to come into engagement with
a blank 3.
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[0087] To this end, the second branch 14 comprises a
surface 15 which, when the pusher 6 is in its active position,
extends in a transverse elevation plane.

[0088] The pushers 6 are regularly distributed along the
chain 7, on which each is mounted so as to pivot about a
transverse shaft 16, forming a means of fixing the pusher 6
to the chain 7.

[0089] The pushers circulate along their path whilst being
guided in a rail 17 which lies substantially in a longitudinal
elevation plane, under the transportation surface S, parallel
to this path.

[0090] The rail has a substantially rectilinear longitudinal
top zone 18 contiguous with the transportation surface S, a
bottom zone 19, also substantially rectilinear and longitu-
dinal, located at a distance from the transportation surface S,
connected by first and second end zones 20, 21, in the form
of semicircles.

[0091] Along the top zone 18, the rail 17 separates into
two tracks: a top track 22, contiguous with the transportation
surface S, and a bottom track 23 located below the first track
22.

[0092] The pusher 6, for its part, comprises a first toe 24,
projecting laterally from the first branch 13, and a second toe
25, projecting laterally from the second branch 14.

[0093] The toes 24, 25 allow both the guiding and the
locking of the pusher 6 in the rail 17.

[0094] Close to the first end zone 20, the transporter 2 has
a switching zone 26 where the tracks 24, 25 are interrupted,
to enable the pushers 6 to pivot freely about their shaft whilst
passing from their inactive position to their active position
(FIG. 2).

[0095] The selector 9 is disposed close to this switching
zone 26.

[0096] In order to ensure the pivoting of the pushers, the
selector 9 comprises a cam 27 extending substantially in the
plane P, and driven in rotation in this plane P around a
transverse shaft.

[0097] The angular position of the cam 27 in the plane P
is denoted o.

[0098] The cam 27 is adjacent to the top zone 18 of the
rail, in order to come momentarily into engagement with the
second branch 14 of the pusher 6 so as to cause the latter to
pivot.

[0099] During its rotation, the cam 27 passes through a
first angular position al in which it engages at least the
pusher 6 in order to cause it to pivot about its axis 16, and
a second angular position a2 in which it releases the pusher
6.

[0100] The conveying system 1 is designed so that the cam
27 acts on a predetermined subset of the set of pushers 6 of
the transporter 2.

[0101] To this end, the functioning of the cam 27 is
periodic, its period being defined as the interval of time
separating two successive passages of the cam 27 through
the same angular position.

[0102] If the period of the transporter 2 is defined as the
interval of time separating the passage of two pushers
through the same point on the path defined by the chain 7,
the period of the cam 7 is a multiple of the period of the
transporter 2.
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[0103] The period of the cam 27 can be adjusted by
applying to its drive means 10 a speed profile chosen from
amongst a set preprogrammed in the memory 11 of the
control device 5.

[0104] Thus the cam 27 is designed to actuate one pusher
6 out of two, one out of three, one out of four, or more. Its
rotation speed VC is therefore regulated accordingly.

[0105] 1t is therefore possible to vary the number of
pushers simultaneously in the active position.

[0106] The speed VC at which the cam 27 is driven by its
drive means 10 is continuous, periodic, and according to the
angular position a of the cam 27.

[0107] Notably, the speed VC has notably the following
characteristics (FIG. 11):

[0108] it is of constant sign, so that the cam 27 turns
in a single direction in the same direction as the chain
7

[0109] it is substantially constant from the first angu-

lar position al up to the second angular position a2
of the cam 27,

[0110] it is non-constant, for example increasing and
then decreasing, or vice-versa according to the set-
ting, from the second angular position a2 up to the
first angular position al of the cam 27.

[0111] The speed profile of the cam 27 is for example
chosen from amongst a set of speed profiles preprogrammed
in the memory 11 of the control device 5.

[0112] In this way, according to its speed, the cam 27 can
selectively engage a certain number of successive pushers 6
belonging to a predetermined subset of the set of pushers 6.

[0113] Three speed profiles VC of the cam 27, according
to its angular position, are shown in FIG. 11.

[0114] The profile depicted in solid lines corresponds to a
setting of the cam 27 according to which the latter actuates
one pusher 6 out of two.

[0115] Whilst the profiles shown in dot-and-dash and
broken lines correspond respectively to two settings accord-
ing to which the cam 27 actuates one pusher out of three and
one pusher out of four.

[0116] The distance d separating the surfaces 15 of two
successive pushers in the active position is substantially
equal to the pitch P of the installation.

[0117] This is because this distance corresponds to the
distance between two successive blanks 3, intended to be
disposed opposite batches of articles, for example below
these, prior to the making up of the packs.

[0118] The distance d is therefore a multiple of the dis-
tance m separating two successive pushers 6 on the chain 7.

[0119] This distance m, referred to as the modulus, is fixed
at the time of manufacture of the installation, and notably of
the conveying system 1.

[0120] An operating mode of the conveying device 1 is
now described, according to a first setting in which the cam
27 engages one pusher 6 out of two, with reference to the
figures.
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[0121] For this purpose the travel of successive first,
second and third pushers 6a, 6b, 6c along their path is
followed, starting from a location where the pushers 64, 6b,
6c are all three in the bottom zone 19 of the rail 17.

[0122] The three pushers 6a, 6b, 6¢ are routed along the
bottom zone 19, then along the first end zone 20, whilst
being kept fixed with respect to rotation in the rail 17, the
toes 24, 25 being in abutment against the edges of the rail.

[0123] On leaving the first end zone 20, the first toe 24 of
the pushers 6a, 6b, 6¢ is guided by the bottom track, whilst
the second toe 25 is guided by the top track 22.

[0124] The pushers 6a, 6b, 6¢ are then all three in their
inactive position.

[0125] When the first pusher 6a emerges in the switching
zone 26, its second branch 14 abuts against the cam 27, the
latter being in its first angular position al. The cam 27 then
forces the pusher 6a to pivot about its shaft (FIG. 3).

[0126] Under the action of the cam 27, which accompa-
nies the first pusher 6a at constant speed, the first toe 25 is
switched towards the top track 22, the second branch 14
projecting from the transportation surface S upwards, in
order to come into engagement with a blank 3 (FIG. 4). The
first pusher is then in its active position.

[0127] When the cam 27, in the second angular position
a2, disengages the first pusher 6a, the latter is kept fixed
with respect to rotation, its second toe 25 being guided by
the top track 22 of the rail along the transportation surface
S.

[0128] The cam 27 then accelerates, pivoting about its
shaft. During this time, the second pusher 6b travels through
the switching zone 26 whilst remaining in its inactive
position (FIG. 5).

[0129] Then the cam 27 decelerates in order to regain its
first angular position 2, and engage the second pusher 6¢
in the same way as the first pusher 6a (FIG. 6).

[0130] Each pusher 6 pushes a blank 3 up to the exit
conveyor (not shown). After the blank has been taken over
by the said conveyor, the pusher 6 returns to its inactive
position in the second end zone 21 of the transporter 2, for
example by pivoting by gravity about its shaft.

[0131] To this end, the rail 17 comprises an auxiliary track
28 emerging in the transportation surface S, connecting the
latter to the second end zone 21.

[0132] Close to this end zone 21, the auxiliary track 28, the
top track 22 and the bottom track 23 are locally inclined
downwards in order to force the active pushers 6 to move

away from the transportation surface S and release the
blanks 3.

[0133] According to a second setting in which the maxi-
mum rotation speed of the cam 27 is reduced, the latter can
engage one pusher 6 out of three. This operating mode,
identical to that which has just been described, is illustrated
in FIGS. 7 to 10.

[0134] In this operating mode, the conveying system 1 is
adjusted so that the selector 9 activates one pusher 6 out of
two.

[0135] The blanks 3 routed by the transporter 2 are chosen
within dimensions which depend on the pack to be pro-
duced, the longitudinal dimension of the blank 3 obviously
being less than the pitch P.
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[0136] By choosing as a value of the modulus m the length
of a pack of n articles of one batch, the pitch can be chosen
as follows: P=mxn (1).

[0137] The size of the blank 3 is changed.

[0138] A change in the speed profile for the selector 9 is
demanded, by means of the device 5, so that its average
speed is reduced by one third.

[0139] It then rotates less quickly, in order to activate one
pusher 6 out of three instead of one pusher 6 out of two. The
distance between two active pushers 6, equal to the pitch, is
then equal to three times the module, according to equation
(1) above.

[0140] In addition, the speed of operation of the packaging
means is also reduced by one third, packs of six being further
spaced apart than packs of two.

[0141] The conveying system thus makes it possible to
move packaging blanks or other types of article of variable
size by actuating all or only some of the pushers 6.

[0142] Naturally the throughput of the system can be
adjusted by simultaneously and progressively increasing the
speeds of rotation of all the drive means.

[0143] This is made possible by the use of motors with a
rotation speed which is adjustable or variable continuously,
combined with the use of a control and slaving device able
to synchronise the drive means and to apply to them speed
profiles already programmed in memory.

1. Asystem for conveying objects (1), which comprises at
least one endless transporter (2) able to route the objects (3)
along a so-called transportation surface (S), the transporter
(2) comprising a plurality of pushers (6) regularly spaced
apart, fixed to a movable support (7) for the pushers (6),
continuously travelling, in a single direction and periodi-
cally along a closed-loop path which substantially extends in
a so-called conveying plane (P) perpendicular to the said
transportation surface (S), the path being locally contiguous
with the transportation surface (S), characterised in that each
pusher (6) is mounted so as to be able to move between a
so-called inactive position in which the pusher (6) is located
at a distance from the transportation surface (S) and does not
project therefrom, and a so-called active position in which it
projects at least partially from the transportation surface (S)
in order to come into engagement with an object (3) and
push it along the said surface (S), so that it is possible to vary
the number of pushers (6) simultancously in the active
position.

2. A conveying system according to claim 1, characterised
in that it comprises:

a means (4) of driving the support (2);

a movable member (9) for actuating the pushers (6) in
order to cause them to pass from their inactive position
to their active position at the transportation surface;

a means (10) of driving the said actuating member (9);

a device (5) for controlling the drive means (4, 10).

3. Asystem according to claim 2, characterised in that the
control device (5) is arranged to apply, to the means (4) for
driving the support (7), a speed profile chosen from amongst
a preprogrammed set of speed profiles.

4. A system according to claim 2 or 3, characterised in that
the control device (5) is arranged to apply, to the means (10)
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for driving the actuating member (9), a non-constant speed
profile, chosen from amongst a preprogrammed set of speed
profiles.

5. A system according to one of claims 2 to 3, character-
ised in that the control device (5) is arranged to apply, to the
means (10) of driving the actuating member (9), a speed
profile such that the functioning of the actuating member (9)
is periodic, the period of the actuating member (9) being
defined as the interval of time separating two successive
passages of the actuating member (9) through the same
position.

6. A system according to claim 5, characterised in that, the
period of the transporter (2) being defined as the interval of
time separating the passage of two pushers (6) through the
same point on the path, the control device (5) is arranged so
that the period of the actuating member (9) is a multiple of
the period of the transporter (2).

7. A system according to one of claims 1 to 5, character-
ised in that the said movable support (7) is an endless chain
meshing with two pinions, at least one of which is slaved to
the control device (5).

8. A system according to one of claims 1 to 6, character-
ised in that each pusher (6) is in the form of a rigid piece
which comprises a first branch (13) able to come into
engagement with the drive member (9), and a second branch
(14) substantially perpendicular to the first, able to project at
least partly from the transportation surface (S) in order to
come into engagement with an object (3).

9. A system according to claim 8, characterised in that the
said second branch (14) has a surface (15) substantially
perpendicular to the said conveying plane (P), and which,
when the pusher (6) is in its active position, extends sub-
stantially perpendicularly to the transportation surface (S) in
order to come into contact with the object (3).

10. A system according to claim 8 or 9, characterised in
that each pusher (6) comprises a spindle (16) substantially
perpendicular to the conveying plane (P), forming a means
of fixing the pusher (6) to the support (7), and about which
the pusher (6) is able to pivot, in order to pass from its
inactive position to its active position, or vice-versa.

11. A system according to claim 10, characterised in that
the transporter (2) comprises a guide rail (17) which extends
substantially in the conveying plane (P), substantially along
the path defined by the support (7).

12. A system according to claim 11, characterised in that
the guide rail (17) comprises, substantially along the trans-
portation surface (S), a first so-called top track (28) for
guiding the pushers (6), contiguous with the transportation
surface (S), and a second so-called bottom track (23) for
guiding the pushers (6), parallel to the first.

13. A system according to claim 12, characterised in that
each pusher (6) comprises at least one first toe (24), pro-
jecting from the first branch (13) substantially perpendicu-
larly to the conveying plane (P), able to cooperate with the
bottom track (23) when the pusher (6) is in the inactive
position, and with the top track (22) when the pusher (6) is
in the active position.

14. A system according to claim 13, characterised in that
each pusher (6) also comprises at least a second toe (25)
projecting from the second branch (14) perpendicularly to
the conveying plane (P), able to cooperate with the top track
(22) when the pusher (6) is in the inactive position.

15. A system according to one of claims 12 to 14,
characterised in that the transporter (2) has a so-called
switching zone (26) where the guide rail (17) is interrupted,
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and in which the pushers (6) are able to pivot about their
shaft (16) in order to pass from their inactive position to their
active position.

16. A system according to claim 15, characterised in that
the actuating member (9) comprises a cam (27) extending
substantially in the conveying plane (P) close to the said
switching zone (26), and driven in rotation in this plane
about shaft substantially perpendicular to the latter by the
said drive means (10), passing from a first angular position
(al) in which the said cam (27) engages at least one of the
pushers (6) in order to cause it to pivot about its shaft from
its inactive position to its active position when passing
through the switching zone (26), to a second angular posi-
tion (2) in which the said cam (27) releases the pusher (6).

17. A system according to claim 16, characterised in that
the said cam (27) is arranged in order to come momentarily
into engagement with the second branch (14) of the pusher
(6) in order to cause the latter to pivot by switching its first
toe (24) from the bottom track (23) to the top track (22).

18. Asystem according to claim 16 or 17, characterised in
that the said control device (5) is arranged to apply to the
drive means (10) a continuous periodic speed profile, vari-
able according to the angular position (ct) of the cam (27),
this speed being:

of constant sign, so that the cam (27) rotates in a single
direction in the same direction as the movable support

™
substantially constant between the first and second angu-
lar positions (a1, a2) of the cam (27);

non-constant, increasing and then decreasing between the
second and first angular positions (a2, al) of the cam
@7).

19. Asystem according to claim 16 or 17, characterised in
that the said control device (5) is arranged to apply, to the
drive means (10), a continuous periodic speed profile, vari-
able according to the angular position of the cam (27), this
speed being:

of constant sign, so that the cam (27) rotates in a single
direction in the same direction as the movable support

™
substantially constant between the first and second angu-
lar positions (a1, a2) of the cam (27);

the cam (27) rotates at a non-constant speed, decreasing
and then increasing between the second and first angu-
lar positions (a2, al) of the cam (27).

20. A system according to claim 18 or 19, characterised in
that the speed profile is chosen from amongst a prepro-
grammed set of speed profiles such that the actuating
member (9) engages selectively a certain number of succes-
sive pushers (6) belonging to a predetermined subset of the
set of pushers (6).

21. A system according to one of claims 2 to 20, charac-
terised in that the means (4) of driving the support (7)
comprises at least one motor (8) whose rotation speed is
continuously adjustable.

22. A system according to one of claims 2 to 21, charac-
terised in that the means (10) of driving the actuating
member (9) comprises at least one motor (8) whose rotation
speed is continuously adjustable.

23. Asystem according to claim 21 or 22, characterised in
that the said motor (8) is an electric motor, of the brushless
DC type.



